Net substrates balance across hindlimb in conscious rabbit during late pregnancy.
The present work performed in rabbits was designed to investigate whether changes in skeletal muscle metabolism could contribute to glucose homeostasis during late pregnancy a time at which there is a large glucose demand of the gravid uterus. We therefore studied the net substrate balance of glucose, lactate, free fatty acids, and ketone bodies across the hindlimb of pregnant animals (days 24 and 30) and virgin animals. Our data show that on day 24 the basal rate of glucose uptake is similar to that observed in virgin rabbits, but it decreases by approximately 60% on day 30 despite comparable levels of blood glucose and plasma insulin at both gestational ages. A moderate hyperglycemia (20% above basal level) and hyperinsulinemia (2- to 3-fold above basal level) sustained for 80 min failed to increase glucose uptake except in virgin animals. Estimates of the contribution of substrates to oxidative metabolism indicate that free fatty acids could represent the major fuel in all groups, whereas glucose would be of minor importance especially at term. It is concluded that in pregnancy a) under normoglycemia there is a reduced insulin effect on glucose uptake and b) under moderate hyperglycemia and hyperinsulinemia the insulin resistance results from an impaired stimulation of glucose uptake. Sparing glucose from the skeletal muscle, the mother can direct more glucose toward the uterus without marked increase in her production rate.